Utah State University

DigitalCommons@USU
UAES Bulletins

Agricultural Experiment Station

12-1910

Bulletin No. 113 - The Influence of the Combined Harvester on the
Value of the Wheat
Robert Stewart
C. T. Hirst

Follow this and additional works at: https://digitalcommons.usu.edu/uaes_bulletins
Part of the Agronomy and Crop Sciences Commons

Recommended Citation
Stewart, Robert and Hirst, C. T., "Bulletin No. 113 - The Influence of the Combined Harvester on the Value
of the Wheat" (1910). UAES Bulletins. Paper 64.
https://digitalcommons.usu.edu/uaes_bulletins/64

This Full Issue is brought to you for free and open access
by the Agricultural Experiment Station at
DigitalCommons@USU. It has been accepted for
inclusion in UAES Bulletins by an authorized
administrator of DigitalCommons@USU. For more
information, please contact digitalcommons@usu.edu.

Utah Agricultural College

EXPERIMENT ST A TI 0 N
Bulletin No. I 13

Tu r key

Gol d Co in

K ofod

The Influe~ce of the Combined Harvester
on the

Value of the Wheat~
BY

ROBERT STEWART and C. T . HIRST.
December 1910
SKELTON PU B LISHING CO.
SALT L A K E CITY

The Utah Agricultural Experiment Station
BOARD OF TRUSTEES
LORENZO N. STOHL ............................... . .... '" Brigham
THOMAS SMART ............ ' .' ........... . .. . .. .. . . . . .... .. ... Logan
SUSA YOUNG GATES ... . ................... . .. . .... Salt Lake City
JOHN Q. ADAMS ............................. . . . .. . .......... Logan
ELIZABETH C. McCUNE ......... . ......... . .. . ...... S~lt Lake City
J. W. N. WHITECOTTON ....................... . ............. Provo
MATHONIHAH THOMAS ............... . ............ Salt Lake City
JOH N DERN ....•.................................... Salt Lake City
JOH N C. SHARP ..•.....•........................... Salt Lake City
OFFICERS OF THE BOARD.
LORENZO N. STOHL ....... '" ., " ... '" ., ................ President
ELIZABETH C. McCUNE .............. . .... . ......... Vice President
JOHN T. CAINE, JR ..........•..... Recording Secretary and Auditor
JOHN L. COBURN ............................... Financial Secretary
ALLAN M. FLEMING .•.....•............................. Treasurer
EXPERIMENT STATION STAFF.
J. A. WIDTSOE, Ph. D., President of the College.
E. D. BALL, Ph. D ........••.............. Director and Entomologist
H. J. FREDERICK, D: V. M .................... . ....•... Veterinarian
JOHN T. CAINE, III, M. S. A .................... Animal Husbandman
ROBERT STEWART, Ph. D ..... . ............ : .............. Chemist
J. C. HOGENSEN, M. S. A ....................... . ....... Agronomist
S. H. GOODWIN, B. D ................ .. ...... Economic Ornithologist
E. G. TITUS, M. S...................................... Entomologist
L. A. MERRILL, B. S.......... Agronomist (in charge of Arid Farms)
L. D. BATCHELOR, B. S............................... Horticulturist
G. M. TURPIN, B. S........... . ......................... Poultryman
J. E. GREAVES, M. S.... . .... . ....................·Associate Chemist
E. H. WALTERS, B. S ............................. Assi~tant Chemist
C. T. HIRST, B. S........... . .......... . . . ......... Assistant Chemist
E. P. HOFF, B. S... .. . . ...... . .............. . . Assistant Entomologist
E. PETERSON, B: S . . .... . . , .. . .... .. ...... . ... Assistant Agronomist
A . B. BALLANTYN E, B. S . . .. . . . ............. Assistant HOI·ticulturist
WALLACE McFARLANE, B. S . . . . .... . ..... . . . .... Assistant Chemist
WILLARD GARDNER ........ . . . . . . . . ..... . . . ... Clerk and Librarian
IN CHARGE OF CO·OPERATIVE INVESTIGATIONS.
With U. S. Department of Agriculture.
W. W. McLAUGHLIN, B. S ..........•............ Irrigation Engineer
C. F. BROWN, B. S........... . .......•........... Drainage Engineer
P. V. CARDON, B. S...... .. ...................... Assistant Agronomist
R. A. HART, B. A ..... . .... .... ......... Assistant Drainage E!1gineer

The Influence of the Combined Harvester
on the Value of the Wheat
BY

Robert Stewart and C. T . Hirst.

A.

INTRODUCTION.

The extension of the dry-farming area in Utah and the
bringing of many thousands of acres of virgin land under wheat
cultivation, in large farms , has, in recent years, caused much
improvement in the use of farm machinery. One great improvement has been the adoption of the Combined Harvester,
which cuts, threshes and sacks the grain in 'one operation in
the field at a minimum of cost. This has been an important
factor in the suc.cess of the dry-farmin g movement.

1.

The Necessity of the Present Investigation.

Rece'n tly the millers of certain sections of Utah have made
the claim that the cutting of the grain with the Combined
Harvester renders it unfit for milling purposes. The claim
of the millers is that the wheat must be stackeci before harvesting in order that it may undergo the sweating process
before threshing, This sweating process, according to their
conception, is for the purpose of causing the grain to become hard. lIard grain, they claim, makes a better grade of
flour. How t he sweating proc.ess hardens the grain is not entirely clear. The millers holding this conception, of course,
discriminated against the wheat cut with the Harvester by
offering a 10'wer price, which threatened to seriously retarci
the growth of the ciry-farming movement. The farmers appealed to the Experiment Station for help and as a result the
present investigation was undertaken.
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2.

The Source and Treatment of the Samples Studiedl•

Through the suggestion of Director Merrill of the Extension Department, who brought the question to the attention
of the authors, Grace Brothers of Nephi, Utah, very kindly
furnished us with the samples of wheat used in the investigation. Grace Brothers were able to furnish us with three sampleSl of Turkey and three samples of Kofod. One sample of.
each variety was cut in 1909 with the Combined Harvester.
One sample of each variety was cut with the Combined Harvester in 1910; while one sample of each variety was cut with
the binder in 1910 and stacked for six weeks before threshing.
The wheat cut with the binder was cut from the same field as
that cut wj th the Harvester. We thus were able to secure two
samples of each variety cut wi't h the Harvester, one cut in 1909
and one cut in 1910; and one sample of each variety cut from
the same field with the binrler and sta0ked before threshing.
The information obtained by a study of the milling, chemical
and baking values of the several samples of wheat ought to
give us some reliable data regarding the influences of the Harvester on the value of the wheat and, also t.he comparative
value of the two varieties of wheat.

B. EXPERIMENTAL PART.
The Experimental Part divides itself into three parts: A
Study of the Yield of Milling Products; the Chemical Composition of the Milling Products; and the Bread-making Value
of the Flour.

1. Description of the Mill and Milling Process.
The scrubber used is an Invincible Close Scouring and
Sep,a rating Machine. It consists of, (a) a series of screens
which remove all large and small partic.Ies, such as! oats, straw,
cockle, cracked wheat, etc.; (b) a scrubber which scrubs and
scours the kernels; (c) a fan which sucks out all the fine material beaten off the grain and natural dust, etc., contained in
it. After treatment with this machine, the sample c.onsists of
bright, poiished, whole kernels.

INFLUENCE OF COMBINED HARVESTER

167

The milling was done in an Allis- Chalmers experimental
mill. It consists of one seven-inch break with rather coarse
corrugations., one smooth roll the same size and a bolter.
. The material after having passed through the rolls is
caught in bins immediately beneath. From the bin it is transferred- to the bolter with a scoop. The bolter consists of a
dove-tailerl box about 15 inches square and tall enough to
hold three screens one above the other. 'rhe flour is conveyed
to a drawer beneath the bolter by means of a canv~s pipe.
The entire sample, about two bushels, was first cleaned,
each sample being run through the scrubber three times. Five
kilograms of wheat (11.02 pounds) were used in each c.ase and
the samples were milled in duplicate. Seven per cent. of water
was added to the Turkey samples and six per cent. to the Kofod. The samples were tempererl as near as possible for the
same length of time, the average time being 34 hours.
In the milling proceSSj. the break was first set so as to ju t
crush the grain and each succeeding time was set closer. Th e
material was passed through the break eight times or until
In the judgment of the operator there was no flour left in the
hulls. After eacll passage through the break the materials
was seived. The seives in the bolter were changed from time
to time as indicated below.

Top
Middle
Bottom

First
break

Second
bread

Third
break

Fourth break
and above

No. 16 wire screen
No. 70 gauze
No. 11 silk

No. 18 wire screen
No. 70 gauze
No. 11 silk

No. 20 wire Icreen
No. 70 gauze
No. 11 silk

No. 30 gauze
No. 70 gauze
No.1 J silk

The bolting process served to separate the material into
flou r which passed from the lower seive into the flour drawer,
the fine middlings which remained on the number 11 silk, the
c.oarse mirldlings which remained on the number 70 gauze, and
the bran on the top one. However, a c.onsiderable amount of
. bran passed through the wire screens into the coarse middlings.
This was removed in the reduction of the middlings'. The
.coarse middlings were then reduced by passing them through
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the smooth roll a number of times. After each reduction the
material was s'c reened, the seiv.es being set as shown below:
Second

First
roll

Top ...
Middle
Bottom

1'011

No. 30 gauze
No. 70 gauze
No. 12 silk

No. 50 gauze
No. 70 gauze
No. 12 silk

Third
roll

No. 70 gauze
No. 12 silk

Fourth roll
and above

No . 12 ilk

That which remained on number 50 gauze from the seconrl
roll and on number 70 gauze from the third roll was weighed as
bran. After the third roll there was left only fine middlings
and! they were reduced until all flour was out, as indicated by
the color and the texture. What then remained on numb er 12
bolters silk was weighed as shorts. The flour for the baking
test was preserverl in canvas bags and samples of the wheat
flour, bran, and shorts for analysis preserved in bot tles.
'

2.

Methods of Analysis.

One gram samples were heated at a, temperature of 100 degrees centigrade for ten hours. The loss in weight was r egarded
as moisture. The same sam/pIes on which the moisture had been
determined were heated! to dull redness until only a white
residue remained. This was weighecl and recorded as ash.
Ten grams of flour were weighed, into a porcelain evaporating dish. To this was added six or seven cubic centimeters
of water and the flour mixed into a ball of dough, care being
taken to allow as little as possible of the material t o adher e
to the sides 9f the dish. The clough was allowed to stand f or
one hour so as to allow the gluten t o become as t enac.ious as
possible, and was then helcl in a stream of cold tap water until free from starch, as indicated by testing with iodin e solution. T.h e ball of gluten was allowed to stand in cold water ·
for one hour, then pressed as dryas possible between the hand .
placed on a tared dish and weigh ed as moist g~uten. It was
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then dried for 24 hours at a temperature of 1000 anil again
weighed. This gave the dry gluten.
The protein was obtained by multiplying by 5.7 the total nitrogen as determined by the Kjeldahl method.
One thnusand kernels of wheat were counted out and
"Vireighed; this was divided by ten to obtain the weight of one
hundred kernels.
I'"ren grams of Fleischman's Compressed Yeast, sixteen
grams of sugar, four grams of salt and fifty cubic centimeters
of water were placed in a beaker and allowed to stand for
ten minutes. The mixture was then thoroughly stirred and
added to ~40 grams of flour. Then enough water was added
to make the total volume of water 180 ce. , and during the
kneading enough water was ailded to make a dough of the
proper ·consistency. The dough was kept at a temperature
of 32 0 for three hours, after which it was kneaded and placed
in the baking tins and allowed to raise, at the same tem.p erature to its maximum volume, as indicated by the appearance
of the crust. It was then baked in an electric oven for on e
hour at 210 0 . 'rhe temperature of the oven was maintained
a. nearly constant as possible. The yeast was obtaineil fresh
each morning. The proper temperature of the water was obtained by subtracting the temperat-qre of the room plus th e
temperature of the flour from 90 0 .
The volume .of the loaf was found in the following way.
A can was filled level full of millet seed anil weighed. Th e
average of a number of weights was taken. The loaf was
weighed, then placed in the can, which was filled level full and
weighed again. The weight of the loaf subtracted. from this
latter weight gave the weight of the can partly filled with seed .
This weight subtracted from the weight of the can full of
seed gave the loss in weight due to the loaf. This multiplied
by the specific gravity of the seed gave the volume of th e
loaf.
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4.

The Yield of Milling Products.

The yielrl of milling products is recorded in rfable 1. A
study of this table shows that the method of harvesting has
absolutely no influence on the yield of flour. Both varieties
of grain, whether cut with the l-Iarvester or with the Binder
and sta.cked before threshing, yield practically the same
amount of ' flour. The results obtained for each variety are
as close as we could obtain dupli cate results of the same
sample.
When a comparison of Turkey with Kofod is made, it is
distinctly shown that Turkey yields the greater amount of

Table 1. Yield of Milling Products.
(Results reported as per cent. of dry wheat.)
Treatment

Variety

F lour

Bran

Shorts

Error

Ha'l"Vester, 1909
Harvester , 19J 0
Stacked, 1910
Average

rrurkey
Turkey
'rnrkey

7-3.70
72.65
72.77
73.04

25.25
24.28
25.71
25.0R

3.30
3.20
2.00
2.83

2.25
0.13
0.48
0.9'L1

Stacked, 1910
Harvester, 1910
Harvester, 1909
AveTage

Kofodl
Kofod
Kofod

72.12
72.17
70.57
7] .62

24.82
25.20
26.9;:)
25.66

3.01
2.02
1.35
2.13

0.05
0.61
1.1.3
0.60

flour. The notes· of the miller also inilica.te that the Turkey
yields a higher percentage of high grade flour. According to
his estimation 80 per cent of the flour prorluced from the Turkey
variety under the same treatment would be high grade flou r
as against 40 per cent, from the Kofod variety. As far as the
milling qualities are concerned, therefore, the Turkey Red
distinctly shows its superiority.

5. The Chemical Composition of the Wheat.
The results obtained from a chemical analysis of the whole
wheat are recorded in Table 2. So far as the chemical composition is concerned, the method of harvesting shows no in-
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fluence. When a comparison is made of the two varieties, interesting results are shown. The weight of 100 kernels nistinctly shows that the Kofod wheat is heavier and therefore
more plump than the Turkey. 'fhe moisture content is slightly higher in the Turkey variety than in the Kofod, while with

Table 2. Chemical Composition of Grain.
Turkey

Kofod

wt.

of
100
Wakernls ter

Treatment

Harvester
1909
Harvester
1910
Stacked
1910
Average

Protein
N.x

Ash

5.70

Wt of
100
kernls

Water Ash

Protein
N.x
5.70

2.86 9.10 1.57 13.21

3.47 6.94 2.72 14.79

2.74 8.21 1.86 17 . 00

3 .64 7.55 1. 72 13 . 53

2.30 7.49 2.04 16.79

3.51 8.15 1. 73 14.26

2.63 8.27 1.82 15 . 67

3.54 7.55 2.06 14. ]9

the nitrogen just the reverse is true: the Turkey havin.g a
higher percentage than does the Kofod.

6.

The Chemical Composition of Flour.

A stud;y of Table 3 again makes it evident that no conclusions may be drawn as to the effect of different method
of harvesting fOT in one case (the Turkey) the protein is higher
in the sample which was stacked, in the Kofod the same is not
true. 'l'he same conditions are true in the per cent of
lVloist Gluten, Dry Gluten, and the Ratio of Wet Gluten to Dry
Gluten. But p.ow let us make a comparison between the two
varieties that we are dealing with. We find that the protein
in the sample of Turkey containing the lowest percentage of
protein is higher than that in the sample of Kofod having the
highest percentage. 'fhis is true also of the per cent, Moist
Gluten, Dry Gluten ann in the ratio of the Moist Gluten to th e
Dry Gluten.

172

BULLETIN 113

Table 3 .. Chemical COlilposition of Flour.

Variety

Per Cent Per Cent Per Cent
Protein
Moist
Dry
N.x S.70 Gluten Gluten

Treatment

Turke) I

Harvester
1909
Turkey II Harvester
19'10
Turkey III Stacked
1910
: Average
Kofon I

Stacked
1910
Kofo(li II Harvester
1910
Kofod III Harvester
1909
Average

Ratio of
Wet to
Dry

Per
Cent

Ash

Per
Cent
Water

12.88 37.39 12.:32 3.03

1 0.58 10.38

15.28 45.60 14.67 3.11

1 0.45 10.77

16.55 48.10 15.42 3.12

1 0.61 10.97

14.67 43.70 14.14 3.09

1 0.55 10.71

12.43 33.22 11.3'5 2.84

1 0.55 10.83

11.43 3'0.01 10.38 2.89

1 0.50 11.12

12.58 33.68 11.29 2.98

1 0.50 11.06

12.15 31.97 11:01 2.90

1. 0.52 11.00

The results here are unmistakable. The Turkey makes a
flour far superior to that obtained from Kofod. The ash content is almost the same in the Turkey as in the Kofod. The
ash content in flour is a check on the milling and indicate
in the present case that very careful and complete milling vvas
done.
7.

Chemical Composition. of Bran.

The results obtained by the chemical analysis of the bran
are recorded in rrable 4:. Here again the resuJts do not shoV\
any marked influence of the method of harvesting. ' There is
Table 4.

Treatment

Harvester ]909
Harvester... 1910
Stacked, 1910 .....
Average ... , ....

Chemical Composition of Bran.
Turkey
Protein
Water Ash N. x 5.70

9.66
9.62
9.85
9.81

4.34
4.41
4 . 32
4.69

K ofod

1'1

II

17.38
19.18
20.31
] 8 .96 I,

II

Protein
Water

9.79
9.99
9.77
9.85

Ash N. x 5.70

4.86
4.50
4 . 82
4.73

20.07
17.80
18.29
18.73
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no marked differences shown in the variety. The bran produced from either va riety is rich in protein ann would make
a very valuable food.
S. The Chemical Composition of Shorts.
rrhe results obtain ed by the analysis of the shorts are
recorded in Table 5. The results show no marked influence of
the method of harvesting or of variety. The shorts produced
frorp either variety 'would be a valuable food.
Table 5.

Chemical Composition of Shorts.
Turkey
, Vat er

Treatment

Harvester, 1909
Harvester 1910
Stacked, 1910 .. . . .
Average . .. .. .. .
9.

Protein
Ash N. x 5.70

8.83 2 . 40
2.42
7.9
9.23 2.57
8.68 2.46

Kofod

II
]5.08
17 . 22
18.59
16 . 30

I I W a ter
8 . 07
8 . 37
7.86
8 . 10

II
II

P rotein
Ash N. x 5.70

l.86 16 .82
l. 9~ 15. 97
2 . 20 15 . 90
l.99 16'. 23

The Bread-making' Va~ue of ' the Flour Produ ced.

The data obtainen by making the actual baking tests of
the flour produced are recorded in Table 6. When the data
obtained from the flour produced from the wheat, of either
variety, which was cut with the harvester. is compared with
that vi'hich was stacked, it is readily seen tbat if there is any
Table 6.

Bread-making Value of the Flour Produced.
Kofod

IJ

Wt. of No. CC. 'iVt. Volume
Treatment flour of water of
of
used added loaf
loaf

Han ester,
1909 340 gr. 202
Harvester,
1910 340 gr. 200
, tacked,
] 910 340 gr. ]96
Average 340 gr. ]99

Wt. of No. CC. Wt. Volume
flour of water of
of
used ad ded loaf
loaf

469

1666

340 gr.

186

46'3 1576

467

1653

340 gr.

]84

454

1450

479
472

1567
1629

340 gr.
340 gr.

182 461
184 459

139'4
1473

Turkey
Harvested '09 .

Turkey
Harvested '09.

Turkey
Harvested '09

Turkey
Harvested '10.

Turkey
Harvested '10 .

Turkey
Harvested '1 0.

Turkey

Turkey

Stacked '10.

Stacked '10.

Turkey
Stacked '10.
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appre ciable difference it is in . favor of the wheat cut with the
Harvester. The flour produced from the whevt cut with the
Harvester absorbs a slightly greater amount of water and the
volulDe of the loaf producerl. is greater. Both of these items
are important to the baker who purchases the flour. He desires a flour which will absorb the greatest amount of water
and· which produces the loaf of maximum volume. Such a loaf
will sell better and· bring the greatest profit to him.
When the two varieties are compared there is readily
seen a distinct advantage in favor of the Turkey Red variety
or wheat. The flour produced shows a greater absorption capacity for water, and it produces the loaf having the greatest
volume. In case of the TU'rkey, the flour produced, whether
from wheat cut vvith the Harvester or binder anrl. stacked,
either this year or last, makes an excellent loa.f of maximum.
volume. Such is not the case with the Kofod: flour made from
the Kofod cut with the Harvester in 1909 makes good bread,
almost as' good as that made from the Turkey, but flour made
from Kofod which was grown in 1910, whether' cut with the
binder or Harvester, makes a very poor loaf of bread. These
conclusions can readily be drawn by glancing at figures 1 to
6, which show the photographs or the loaves of bread produced from the same amount of flour treaterl. in exactly the
same way. It is readily seen that this is not due to the method
of harvesting, but is due to the variety of wheat grown. The
Kofod cut with the Harvester or binder evidently must have
to undergo some aging process befo're it can be converted into
a flour which will produce good bread.

10.

Conclusions.

The results of these investigations show quite conclusive.l y
that the method of harvesting with the combined harvester
does not affect the value of the wheat for brearl.-making · purposes. Wheat cut with the Harvester is just as valuable for
flour pToduction and bread-making purposes as is that cut with
the binder or header.
The comparative value of rrurkey Red and Kofod for

Turkey
Harvested '09.

Kofod

Ha r vested '1 0.

Turkey
Harvested '09.

Kof od

Kofo d

Kofod

Har vest

Kofod

Harvested ' 10.

Kofod

Kofod

Harves ted '10.

Kofod

Harveetecl ·09

'09

Turkey
Ha rvested '09.
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bread-making purpqses show distinctly that Turkey Red, is
far superior.
The baker desires a flour which will absorb the maximum
quantit y of water and produce the maximum volume of loaf;
the fl our produced from Turkey will give 'him this. The consumer 'desires the largest loaf containing the maximum percentage of food value'; fhe flour produced from Turkey will
give him this. The miller desires a variety of wheat which
produces the highest yield of flour; which he ean readily seH
to t he baker. Turkey will do this.
From all considerations obtained 'f rom a study of the
r esults of this investigation, it would seem that the millers of
t his section of the State are unjustified in the claim that the
harvester affects the value of the wheat produced. It may be,
and it is quite probable, that the'te is some cause for complaint,
but it is distinctly not against the method of harvesting but
against the variety of wheat grown. The Kofod variety of
wheat is grown largely in the section ' where the complaint is
loudest. The remerly obviously is to grow Turkey wheat, which
yields better, prorluces' a better yield of flour which is richer
in protein and which absorbs the greater amount of water and
whi ch makes a loaf of greater volume,

